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(54) POLYPROPYLENE FIBER AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide PP fibers having high knot strength and 
readily producible in a low cost and a method for producing the fibers. 
SOLUTION: The objective polypropylene fibers are made of a crystalline 
polypropylene having (20-45) x 104 weight-average molecular weight and > g/d knot 
strength and are obtained by using a first crystalline polypropylene having 0.1-10 melt 
flow rate and a second crystalline polypropylene having 10-40 melt flow rate as raw 
materials, blending them so as a weight ratio of the second crystalline polypropylene 
to the first crystalline polypropylene to be <50 wt.%, and subjecting the resultant blend 
to melt spinning so as a melt flow rate after the melt spinning to be 2-30 to obtain 
undrawn filaments, drawing the undrawn filaments to >5 times and >70% of a breaking 
draw ratio at 120-180° C by using a drawing tank comprising a vessel containing a 
pressurized steam as a drawing medium and having both ends sealed with a 
pressurized water. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The polypropylene fiber characterized by tubercle reinforcement being 8 or 
more g/d by weight average molecular weight consisting of crystalline polypropylene 
of 200,000-450,000. 

[Claim 2] The 1st crystalline polypropylene whose melt flow rates are 0.1-10, and the 
2nd crystalline polypropylene whose melt flow rates are 10-40 are used as a raw 
material. So that the value of the weight ratio of the 2nd [ to said 1st crystalline 
polypropylene / said ] crystalline polypropylene may become 50% or less After 
carrying out melt spinning of the mixture with which it carries out and these 
crystalline polypropylene is mixed so that the melt flow rate after melt spinning may 
be set to 2~30, and obtaining non-extended yarn, The extension tub currently put into 
the steam under pressure as an extension medium is used in the container to which 
the seal of the both ends was carried out with pressurization water. And it extends for 
70% or more of a fracture scale factor, the non-extended yarn aforementioned in the 
bottom of the extension temperature of 120-180 degrees C — 5 or more times — in 
addition — The manufacture approach of the polypropylene fiber characterized by for 
weight average molecular weight consisting of crystalline polypropylene of 
200,000-450,000, and obtaining the polypropylene fiber whose tubercle reinforcement 
is 8 or more g/d. 

[Claim 3] A melt flow rate uses the crystalline polypropylene of 0.1-10 as a raw 
material. After carrying out melt spinning of this crystalline polypropylene so that the 
melt flow rate after melt spinning may be set to 2-30, and obtaining non-extended 
yarn, the extension tub currently put into the steam under pressure as an extension 
medium is used in the container to which the seal of the both ends was carried out 
with pressurization water. And it extends for 70% or more of a fracture scale factor. 
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the non-extended yarn aforementioned in the bottom of the extension temperature of 
120-180 degrees C — 5 or more times — in addition — The manufacture approach of 
the polypropylene fiber characterized by for weight average molecular weight 
consisting of crystalline polypropylene of 200,000-450,000, and obtaining the 
polypropylene fiber whose tubercle reinforcement is 8 or more g/d. 
[Claim 4] The polypropylene fiber characterized by being manufactured by the 
approach according to claim 2 or 3. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a polypropylene fiber and its 
manufacture approach, and relates to the high polypropylene fiber and its manufacture 
approach of tubercle reinforcement especially. 
[0002] 

[Description of the Prior Art] Since polypropylene (polypropylene is hereafter written 
as "PP".) fiber has an advantage, such as excelling in the elastic property excellent in 
the abrasion resistance with strong strength which is remarkably excellent in chemical 
resistance with small (light) specific gravity, it is used for various applications, such as 
garments, materials, an interior, and a filtering medium. 

[0003] Generally PP fiber which has the above-mentioned advantage is manufactured 
by the melt spinning method or the gel spinning method, and about the manufacture 
condition and the manufacture approach, it is suitably selected so that PP fiber which 
has desired physical properties may be obtained according to the molecular weight of 
the raw material which can be used practically etc. 

[0004] for example, when it is going to manufacture PP fiber by the melt spinning 
method The melt flow rate of the raw material at the time of melt spinning (a melt flow 
rate is hereafter written as "MFR".) Since the fluidity will fall if small, and ductility will 
fall and productivity and the physical properties of PP fiber acquired will fall in 
connection with these if MFR after melt spinning is small The manufacture condition is 
selected so that PP fiber for which MFR has desired physical properties using the raw 
material of 10-40 in general may be obtained. As the result, PP fiber industrially 
manufactured by the conventional melt spinning method, i.e., PP fiber manufactured 
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under the above production rate by 50m/, is formed in general of the thing in which 
weight average molecular weight made PP of 100,000-300,000 contain additives, such 
as light stabilizer and an antioxidant, if needed in general. 

[0005] On the other hand, when it is going to manufacture PP fiber by the gel spinning 
method, the manufacture condition is selected so that PP fiber for which weight 
average molecular weight has desired physical properties using 1 million or more raw 
materials in general may be obtained. As for PP fiber manufactured by the 
conventional gel spinning method as the result, weight average molecular weight is 
formed in general of 1 million or more PP(s). 

[0006] by the way , although to obtain PP fiber with high tubercle reinforcement from 
from [ in raise the dependability of the product concerned , endurance , etc. more ] be 
desire when fiber obtain the product use in the state of a curve or crookedness like a 
rope f a network , textiles , or a filter cloth using PP fiber , the tubercle reinforcement 
of PP fiber which can be industrially manufacture by the conventional melt spinning 
method be 7 or less g/d in general . On the other hand, PP fiber of tubercle 
on-the-strength 8.3 g/d obtained by the gel spinning method is indicated by 
JP,60-231743,A. This PP fiber is obtained by extending this non-extended yarn for 
the scale factor exceeding 15 times, after weight average molecular weight obtains 
non-extended yarn by the gel spinning method, using PP of 2,500,000 as a raw 
material. 
[0007] 

[Problem(s) to be Solved by the Invention] As mentioned above, according to the gel 
spinning method, it is more possible to obtain PP fiber with high tubercle 
reinforcement rather than being based on a melt spinning method, however — the 
case where PP fiber is manufactured by the gel spinning method — the following — 

(1) (2) etc. — there is a difficulty that a manufacturing cost becomes very high rather 
than the case where PP fiber is manufactured by the melt spinning method, from a 
reason. 

[0008] (1) Since a raw material is dissolved in a specific solvent, and it is finally 
necessary to use it and to remove the aforementioned solvent from PP fiber, 
productive efficiency is low. 

(2) Since the solvent concerned must be defanged and discarded or it must 
regenerate and reuse after removing the above-mentioned solvent from PP fiber, the 
processing facility for it is needed. 

[0009] The purpose of this invention has high tubercle reinforcement, and 
manufacturing under low cost is to offer easy PP fiber and its manufacture approach. 
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[0010] 

[Means for Solving the Problem] PP fiber of this invention which attains the 
above-mentioned purpose — weight average molecular weight — the crystallinity of 
200,000-450,000 — it consists of PP and is characterized by tubercle reinforcement 
being 8 or more g/d. 

[0011] Moreover, the manufacture approach of PP fiber of this invention of attaining 
the above-mentioned purpose The 1st crystalline polypropylene whose melt flow 
rates are 0.1-10, and the 2nd crystalline polypropylene whose melt flow rates are 
10-40 are used as a raw material. So that the value of the weight ratio of the 2nd [ to 
said 1st crystalline polypropylene / said ] crystalline polypropylene may become 50% 
or less After carrying out melt spinning of the mixture with which it carries out and 
these crystalline polypropylene is mixed so that the melt flow rate after melt spinning 
may be set to 2-30, and obtaining non-extended yarn, The extension tub currently put 
into the steam under pressure as an extension medium is used in the container to 
which the seal of the both ends was carried out with pressurization water. And it 
extends for 70% or more of a fracture scale factor, the non-extended yarn 
aforementioned in the bottom of the extension temperature of 120-180 degrees C — 
5 or more times — in addition — Weight average molecular weight consists of 
crystalline polypropylene of 200,000-450,000, and it is characterized by obtaining the 
polypropylene fiber whose tubercle reinforcement is 8 or more g/d (this approach is 
hereafter called "approach I".). . 

[001 2] And other manufacture approaches of PP fiber of this invention of attaining the 
above-mentioned purpose A melt flow rate uses the crystalline polypropylene of 
0.1-10 as a raw material. After carrying out melt spinning of this crystalline 
polypropylene so that the melt flow rate after melt spinning may be set to 2-30, and 
obtaining non-extended yarn, the extension tub currently put into the steam under 
pressure as an extension medium is used in the container to which the seal of the 
both ends was carried out with pressurization water. And it extends for 70% or more of 
a fracture scale factor, the non-extended yarn aforementioned in the bottom of the 
extension temperature of 120-180 degrees C — 5 or more times — in addition — 
Weight average molecular weight consists of crystalline polypropylene of 
200,000-450,000, and it is characterized by obtaining the polypropylene fiber whose 
tubercle reinforcement is 8 or more g/d (this approach is hereafter called "approach 
II".). . 
[0013] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
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explained to a detail. First, PP fiber of this invention is explained. PP fiber of this 
invention was mentioned above — as — weight average molecular weight — the 
crystallinity of 200,000-450,000 — it consists of PP and tubercle reinforcement is the 
thing of 8 or more g/d. 

[0014] the above-mentioned crystallinity which forms PP fiber of this invention here 
— PP It is (1) if only weight average molecular weight is 200,000-450,000. May consist 
of one kind of PP homopolymer, and (2) The thing and (3) which consist of mixture of 
two or more sorts of PP homopolymers What consists of one kind of copolymer to 
which it comes to carry out copolymerization of PP and the alpha olefins (for example, 
ethylene, butene-1, etc.), (4) The above (3) what consists of two or more sorts of a 
copolymer of mixture — you may come out. [ or ] 

[0015] Moreover, although additives, such as light stabilizer, an antioxidant, and a 
pigment, are generally used if needed in PP fiber, also in PP fiber of this invention, 
these additives can be added if needed. Furthermore, in obtaining PP fiber of this 
invention so that it may mention later, peroxides, such as the molecular-weight 
regulator for adjusting the molecular weight of a raw material, 2 [ for example, ], the 
5-dimethyl -2, and 5-JI (t-butylperoxy) hexane, metallic soap (for example, zinc 
stearate, aluminum stearate), etc. are used if needed, but for PP fiber of this invention, 
the aforementioned regulator or its pyrolysate may remain unescapable. 
[0016] therefore, PP fiber of this invention — attaching — **** — obtaining — 
"weight average molecular weight — the crystallinity of 200,000-450,000 — it 
consists of PP — " — the above-mentioned crystallinity whose weight average 
molecular weight is 200,000-450,000 — everything but consisting only of PP — the 
above-mentioned crystallinity — it shall also mean consisting of a thing which made 
the additive mentioned above to PP, a regulator, or its pyrolysate contain 
[001 7] On the other hand, the tubercle reinforcement of PP fiber as used in the field 
of this invention is JIS. L What was measured according to the knot strength of 1015 
is meant. 

[0018] PP fiber of this invention was mentioned above — as — weight average 
molecular weight — the crystallinity of 200,000-450,000 — since it consists of PP, it 
cannot obtain by the conventional gel spinning method. Moreover, since tubercle 
reinforcement is the thing of 8 or more g/d, the PP fiber concerned cannot be 
obtained by the conventional melt spinning method, either. However, since draw 
magnification can be gathered rather than the conventional extension approach 
according to Approach I or Approach II of this invention mentioned later, it can obtain 
easily under the above production rate by industrial production-rate, i.e., 50m,/. 
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[0019] Thus, when offering the product concerned cheaply, it is useful while fiber 
raises the dependability of the product used in the state of a curve or crookedness, 
endurance, etc. like a rope, a network, textiles, or a filter cloth, since PP fiber of this 
invention can be easily obtained under a production rate with it. [ high and tubercle 
reinforcement and ] [ industrial ] Furthermore, since the PP fiber concerned has the 
high fiber reinforcement of 1 1 or more g/d in general, also when obtaining the single 
fiber for cement reinforcement, cloth, etc., for example, it is useful. In addition, 
according to the application, it is selectable [ the fineness of PP fiber of this 
invention ] suitably within the limits of 0.5-1 OOd in general. 

[0020] Next, the approach I of this invention is explained, the 1st crystallinity whose 
MFRs are 0.1-10 as the approach I of this invention is an approach useful when 
manufacturing PP fiber of this invention mentioned above under a industrial 
production rate and was mentioned above by the approach I concerned — the 2nd 
crystallinity PP and whose MFR are 10-40 — PP is used as a raw material, and the 
1st crystallinity of the above — the 2nd crystallinity of the above over PP — melt 
spinning of the mixture currently mixed as the value of the weight ratio of PP becomes 
50% or less is carried out so that MFR after melt spinning may be set to 2-30, and 
non-extended yarn is obtained. 

[0021] Here, it is JIS as "MFR" as used in Approach 1 and the approach II of 
mentioning later. K What was measured based on 7210 under conditions with a test 
load 2.16kgf and a measurement temperature of 230 degrees C is meant. 
[0022] moreover, similarly [ "crystalline PP" as used in Approach I ] in PP fiber of this 
invention mentioned above (1) May consist of one kind of PP homopolymer, and (2) 
The thing and (3) which consist of mixture of two or more sorts of PP homopolymers 
What consists of one kind of copolymer to which it comes to carry out 
copolymerization of PP and the alpha olefins (for example, ethylene, butene-1, etc.), 
(4) The above (3) what consists of two or more sorts of a copolymer of mixture — you 
may come out. [ or ] and the raw material to be used — the 1st crystallinity of the 
above — PP and the 2nd crystallinity of the above — although you may be only two of 
PP(s), the additive and regulator which were described in the explanation about PP 
fiber of this invention may be used together if needed in addition to these crystallinity 
PP. 

[0023] MFR after melt spinning (MFR of non-extended yarn) is controllable adjusting 
spinning temperature or by using the regulator of optimum dose. Of course, while 
using the regulator of optimum dose, it is controllable also by adjusting spinning 
temperature. 



7 



JP 11-269717A 



[0024] However, even if MFRs after melt spinning are 2—30, when the mixture used as 
a raw material will not satisfy the above-mentioned requirements, it becomes difficult 
to manufacture PP fiber which has the target physical properties under the above 
production rate by 50m/. in addition, the time of the extension mentioned later — 
setting — crystallinity — since the weight average molecular weight of PP does not 
fall substantially — the above-mentioned melt spinning — weight average molecular 
weight — the crystallinity of 200,000-450,000 — it is carried out so that the 
non-extended yarn which consists of PP may be obtained. 

[0025] the extension tub currently put into the steam under pressure as an extension 
medium by the approach I of this invention in the container to which the seal of the 
both ends was carried out with pressurization water after obtaining non-extended 
yarn by above-mentioned melt spinning — using it — the non-extended yarn 
aforementioned in the bottom of the extension temperature of 120-180 degrees C — 
5 or more times — in addition — and it extends for 70% or more of a fracture scale 
factor. 

[0026] Here, the "fracture scale factor" as used in the field of this invention means 
the minimum draw magnification which extension yarn fractures, when it extends 
un-extending under the extension conditions at the time of manufacturing PP fiber 
based on the approach I of this invention, or the approach II of this invention 
mentioned later (however, draw magnification removes.). 
[0027] It becomes difficult for the extension temperature (for the ambient 
temperature in an extension tub to be meant.) in Approach I to manufacture PP fiber 
made into the purpose under the draw magnification of 5 times or more under the 
above production rate by 50m/at less than 120 degrees C. On the other hand, if 
extension temperature exceeds 155 degrees C, it will become difficult to obtain PP 
fiber which has the target physical properties, but even if it makes extension 
temperature into the elevated temperature of 180 degrees C by accelerating a 
production rate more by applying the spin draw method etc., for example, it becomes 
possible to obtain PP fiber which has the target physical properties. As for extension 
temperature, it is desirable to consider as 130 degrees C or more in general, and it is 
more desirable to consider as 140 degrees C or more in general. 

[0028] Moreover, the humidity in the extension tub at the time of extension is set up 
so that the aforementioned moisture will not disappear by evaporation, by the time the 
non-extended yarn led in the extension tub is extended and it is pulled out out of an 
extension tub so that the non-extended yarn led in the extension tub through the 
above pressurization underwater which is carrying out the seal of the edge of an 
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extension tub may not dry namely. 

[0029] Absolute pressure is 2.0-1 0.2kg/cm2 as an extension medium. If pressurization 
saturated steam is used, above-mentioned requirements for extension temperature 
and requirements for humidity can be easily satisfied from the temperature of the 
pressurization saturated steam concerned being 120 degrees C - 180 degrees C 
(when it being the absolute pressure of 10.2kg/cm2) (when it being the absolute 
pressure of 2.0kg/cm2). Moreover, if a heater is attached to an extension tub or 
steamy supply side, even if it uses the steam under pressure which is not in a 
saturation state, it will become possible to satisfy easily above-mentioned 
requirements for extension temperature and requirements for humidity. 
[0030] since it becomes difficult to manufacture PP fiber for which the draw 
magnification has the target physical properties for less than 5 times or less than 70% 
of a fracture scale factor under the above production rate by 50m/even if it extends 
the aforementioned non-extended yarn under the conditions with which the 
above-mentioned requirements for extension temperature and the requirements for 
humidity of steam under pressure are filled — Approach I — the draw magnification of 
non-extended yarn — 5 or more times — in addition — and it carries out to 70% or 
more of a fracture scale factor. As for the draw magnification concerned, it is more 
desirable to carry out to 80% or more of a fracture scale factor. 
[0031] PP fiber made into the purpose by carrying out to the extension mentioned 
above, i.e., weight average molecular weight, — the crystallinity of 200,000-450,000 — 
it consists of PP and PP fiber of this invention whose tubercle reinforcement is 8 or 
more g/d can be obtained under the above production rate by 50m/. 
[0032] The reason the above-mentioned PP fiber is obtained by Approach I is 
guessed as follows. That is, also regarding the place and with time, the inside of the 
tub of the extension tub used by Approach I is under a uniform temperature ambient 
atmosphere. Moreover, since steam under pressure is used as an extension medium, 
heating uniform about one 1 single fiber is attained, furthermore, under the 
requirements for humidity mentioned above, as a result with which moisture has 
always adhered to the non-extended yarn in an extension tub, and the yarn (these 
yarn is hereafter named "fiber" generically in this paragraph.) of an extension process, 
and the aforementioned fiber is extended under this condition Since it is controlled 
that the temperature of fiber becomes an elevated temperature too much even if 
internal generation of heat arises according to the draft deformation at the time of 
extension, a fiber front face cannot be in a melting condition easily. 
[0033] For this reason, it becomes possible to extend for a high scale factor rather 
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than the case where the non-extended yarn mentioned above is extended by the 
conventional extension approach, and it becomes possible to obtain PP fiber whose 
physical-properties value improved conventionally by this. And since non-extended 
yarn is extended under a high temperature service using the extension tub which uses 
steam under pressure as an extension medium, it becomes possible to obtain easily 
PP fiber which targets temperature inside non-extended yarn as the result by it 
becoming possible to make even request temperature carry out a temperature up to 
the inside of a short time under the above production rate by industrial 
production-rate, i.e., 50m,/. 

[0034] Next the approach II of this invention is explained, the approaches II of this 
invention are other approaches useful when manufacturing PP fiber of this invention 
mentioned above under a industrial production rate, and were mentioned above by the 
approach II concerned — as — MFR — the crystallinity of 0.1-10 — PP is used as a 
raw material. 

[0035] With "crystalline PP" as used in Approach II here Similarly in PP fiber of this 
invention mentioned above, or the approach II of this invention mentioned above (1) 
May consist of one kind of PP homopolymer, and (2) The thing and (3) which consist of 
mixture of two or more sorts of PP homopolymers What consists of one kind of 
copolymer to which it comes to carry out copolymerization of PP and the alpha olefins 
(for example, ethylene, butene-1, etc.), (4) The above (3) what consists of two or more 
sorts of a copolymer of mixture — you may come out. [ or ] moreover, the crystallinity 
of the above [ the raw material to be used ] — although you may be only PP, the 
additive and regulator which were described in the explanation about PP fiber of this 
invention may be used together if needed in addition to the crystallinity PP concerned. 
[0036] The greatest difference between the approach II of this invention and the 
approach I of this invention mentioned above is in the point that the raw materials to 
be used differ, and is substantially [ as these conditions in Approach I ] the same. [ of 
melt spinning conditions or extension conditions ] Therefore, the explanation about 
these conditions is omitted here, in addition, the crystallinity which will be used as a 
raw material even if melt spinning conditions fulfill the conditions specified by 
Approach II — when neither the case where PP does not satisfy the 
above-mentioned requirements, nor extension conditions fulfill the conditions 
specified by Approach II, it becomes difficult to manufacture PP fiber which has the 
target physical properties under the above production rate by 50m/. 
[0037] 

[Example] Hereafter, the example of this invention is explained. 
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Example 1 (manufacture of PP fiber by Approach I) 

(1) the 1st crystallinity melt spinning **** and whose MFR are 1 — the 2nd 
crystallinity whose MFRs are PP (B101 made from Grand Polymer), and22 — PP 
(Japan Polychem SA1HA) was prepared, and said 1st crystallinity — said 2nd 
crystallinity over PP — the mixture whose weight ratio of PP is 80/20 was prepared, 
melt spinning of the aforementioned mixture was carried out to the bottom of 
conditions with a spinning temperature of 330 degrees C with melt spinning equipment 
equipped with the spinning nozzle whose diameter of a hole is 0.3mmphi and whose 
number of holes is 160, and the non-extended yarn whose single-yarn fineness is 20d 
was obtained. At this time, MFRs after melt spinning were 6.7g / 10 minutes. 
[0038] Both ends and inside (a total of four places) an extension barrel, (2) The 
silicone rubber packing of a predetermined configuration, Namely, the barrel 
concerned is divided by arranging the silicone rubber packing which has a bore in the 
center section to the 1st pressurization water tank part, an extension tank part 
(overall length of 12.5m), and the 2nd pressurization water tank part, furthermore, the 
roller for non-extended yarn sending out to the outside of the 1st pressurization tank 
— moreover, the extension equipment constituted by arranging the roller for fiber 
taking over in the outside of the 2nd pressurization tank, respectively was prepared 
beforehand. In this extension equipment, once non-extended yarn is led in the 1st 
pressurization tank, it enters in an extension tank part, and it is cooled and taken over 
via the inside of the 2nd pressurization tank from the inside of an extension tank part 
after that. 

[0039] In extending un-extending [ which was obtained above (1) ] using this 
extension equipment Absolute pressure is 3.7kg/cm2 to an extension tank part. It is 
filled up with pressurization saturated steam (temperature of 140 degrees C). After 
making the 1st pressurization water tank part and the 2nd pressurization water tank 
part store the high-pressure water of a pressure slightly higher than the internal 
pressure of the extension tank part concerned, respectively, as the taking over rate 
became a part for 50m/, the aforementioned non-extended yarn was extended, and 
PP fiber made into the purpose was obtained. In addition, the draw magnification at 
this time was 8.0 times. 

[0040] Example 2 (manufacture of PP fiber by Approach I) 

Non-extended yarn was produced on an example 1 (1) and these conditions, except 
having made draw magnification into 7.0 times, the non-extended yarn concerned was 
extended on the thing and these conditions in an example 1 (2), and PP fiber made 
into the purpose was obtained. 
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[0041] Non-extended yarn was produced on example of comparison 1 example 1 (1), 
and these conditions, using the contact heating drawing machine equipped with the 
metal roll and the tabular heater, under the extension temperature of 140 degrees C, 
and 10m conditions for /in extension rate, the aforementioned non-extended yarn 
was extended 3.5 times and PP fiber was obtained. 
[0042] Example 3 (manufacture of PP fiber by Approach I) 

Except having made spinning temperature into 340 degrees C, melt spinning was 
performed on an example 1 (1) and these conditions, the non-extended yarn whose 
single-yarn fineness is 20d was obtained, except having made draw magnification into 
9.0 times, the aforementioned non-extended yarn was extended on the thing and 
these conditions in an example 1 (2), and PP fiber made into the purpose was obtained. 
In addition, MFRs after melt spinning (MFR of non-extended yarn) were 12.5g / 10 
minutes. 

[0043] Example 4 (manufacture of PP fiber by Approach I) 

(1) the 1st crystallinity of melt spinning — the 2nd crystallinity over PP — except 
having prepared such mixture, having used the weight ratio of PP as 90/10, melt 
spinning was performed on the thing and these conditions in an example 1 (1), and the 
non-extended yarn whose single-yarn fineness is 20d was obtained. At this time, 
MFRs after melt spinning were 4.7g / 10 minutes. 

(2) Extension absolute pressure is 4.2kg/cm2. Except having used pressurization 
saturated steam (temperature of 145 degrees C) as an extension medium, and having 
made draw magnification into 6.0 times, the above-mentioned non-extended yarn was 
extended on the thing and these conditions in an example 1 (2), and PP fiber made 
into the purpose was obtained. 

[0044] Example 5 (manufacture of PP fiber by Approach I) 

the 1st crystallinity — the 2nd crystallinity over PP — except having prepared such 
mixture, having used the weight ratio of PP as 70/30, melt spinning was performed on 
the thing and these conditions in an example 1 (1), the non-extended yarn whose 
single-yarn fineness is 20d was obtained, this non-extended yarn was extended on 
the thing and these conditions in an example 1 (2), and PP fiber made into the purpose 
was obtained. In addition, MFRs after melt spinning (MFR of non-extended yarn) were 
23.8g / 10 minutes. 

[0045] Example 6 (manufacture of PP fiber by Approach I) 

Except having prepared such mixture, having used the weight ratio of PP as 50/50, 
perform melt spinning on the thing and these conditions in an example 1 (1), and the 
non-extended yarn whose single-yarn fineness is 20d is obtained, the 1st crystallinity 
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— the 2nd crystallinity over PP — Except having made draw magnification into 1 1.0 
times, the aforementioned non-extended yarn was extended on the thing and these 
conditions in an example 4 (2), and PP fiber made into the purpose was obtained. In 
addition, MFRs after melt spinning (MFR of non-extended yarn) were 28.5g / 10 
minutes. 

[0046] Such mixture is prepared as 20/80 which is a value out of range, the example 
of comparison 2 1st crystallinity — the 2nd crystallinity over PP — limitation [ in / for 
the weight ratio of PP / the approach I of this invention ] — And except having made 
spinning temperature into 250 degrees C, melt spinning was performed on the thing 
and these conditions in an example 1 (1), the non-extended yarn whose single-yarn 
fineness is 20d was obtained, this non-extended yarn was extended on the thing and 
these conditions in an example 4 (2), and PP fiber was obtained. In addition, MFRs 
after melt spinning (MFR of non-extended yarn) were 9.5g / 10 minutes. 
[0047] Example 7 (manufacture of PP fiber by Approach I) 

Except having used PP (ZS633 made from Grand Polymer), perform melt spinning on 
the thing and these conditions in an example 1 (1), and the non-extended yarn whose 
single-yarn fineness is 20d is obtained, the 1st crystallinity used in the example 1 (1) 

— the crystallinity whose MFR it replaces with PP and is 0.35 — Except having made 
draw magnification into 5.0 times, the aforementioned non-extended yarn was 
extended on the thing and these conditions in an example 4 (2), and PP fiber made 
into the purpose was obtained. In addition, MFRs after melt spinning (MFR of 
non-extended yarn) were 2.8g / 10 minutes. 

[0048] Example 8 (manufacture of PP fiber by Approach I) 

Except having used PP (Japan Polychem EA9), perform melt spinning on the thing and 
these conditions in an example 1 (1), and the non-extended yarn whose single-yarn 
fineness is 20d is obtained, the 1st crystallinity used in the example 1 (1) — the 
crystallinity whose MFR it replaces with PP and is 0.65 — Except having made draw 
magnification into 8.0 times, the aforementioned non-extended yarn was extended on 
the thing and these conditions in an example 4 (2), and PP fiber made into the purpose 
was obtained. In addition, MFRs after melt spinning (MFR of non-extended yarn) were 
5.8g / 10 minutes. 

[0049] Example 9 (manufacture of PP fiber by Approach I) 

Except having used PP (Japan Polychem SA2D), perform melt spinning on the thing 
and these conditions in an example 1 (1), and the non-extended yarn whose 
single-yarn fineness is 20d is obtained, the 2nd crystallinity used in the example 1 (1) 

— the crystallinity whose MFR it replaces with PP and is 14 — Except having made 
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draw magnification into 8.0 times, the aforementioned non-extended yarn was 
extended on the thing and these conditions in an example 4 (2), and PP fiber made 
into the purpose was obtained. In addition, MFRs after melt spinning (MFR of 
non-extended yarn) were 7.6g / 10 minutes. 
[0050] Example 10 (manufacture of PP fiber by Approach I) 

Except having used PP (ZS1337 made from Grand Polymer), perform melt spinning on 
the thing and these conditions in an example 1 (1), and the non-extended yarn whose 
single-yarn fineness is 20d is obtained, the 2nd crystallinity used in the example 1 (1) 

— the crystallinity whose MFR it replaces with PP and is 25 — Except having made 
draw magnification into 8.5 times, the aforementioned non-extended yarn was 
extended on the thing and these conditions in an example 1 (2), and PP fiber made 
into the purpose was obtained. In addition, MFRs after melt spinning (MFR of 
non-extended yarn) were 9.5g / 10 minutes. 

[0051] Example 1 1 (manufacture of PP fiber by Approach II) 

(1) the crystallinity melt spinning **** and whose MFR are 0.65 — PP (Japan 
Polychem EA6) was prepared. Moreover, the peroxide (2, the 5-dimethyl -2, 5-JI 
(t-butylperoxy) hexane) was prepared as a molecular-weight regulator, and the 
concentration of the aforementioned peroxide is set to 1000 ppm — as — the 
crystallinity of the above [ the peroxide concerned ] — by adding to PP, mixture was 
prepared, except having made spinning temperature into 300 degrees C, melt spinning 
of the aforementioned mixture was carried out in the example 1 (1) on these 
conditions, and the non-extended yarn whose single-yarn fineness is 20d was 
obtained. At this time, MFRs after melt spinning were 16.6g / 10 minutes. 

(2) Except having made extension draw magnification into 6.5 times, the 
above-mentioned non-extended yarn was extended on the thing and these conditions 
in an example 1 (2), and PP fiber made into the purpose was obtained. 

[0052] the crystallinity whose example of comparison 3(1) melt spinning MFR is 0.35 

— the non-extended yarn whose single-yarn fineness is 20d was 
melt-spinning-obtained by carrying out this crystalline PP in an example 1 (1) on 
these conditions, using only PP (ZS633 made from Grand Polymer) as a raw material. 
In addition, MFRs after melt spinning (MFR of non-extended yarn) were 1.5g / 10 
minutes which is specified by the approach II of this invention and which becomes out 
of range. 

(2) Extension absolute pressure is 5.0kg/cm2. Except having used pressurization 
saturated steam (temperature of 151 degrees C) as an extension medium, and having 
made draw magnification into 3.5 times, the above-mentioned non-extended yarn was 
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extended on the thing and these conditions in an example 1 (2), and PP fiber was 
obtained. 

[0053] the crystallinity whose example of comparison 4(1) melt spinning MFR is 22 — 
the melt spinning equipment equipped with the spinning nozzle whose diameter of a 
hole is 0.5mmphi, and whose number of holes is 120, using only PP (Japan Polychem 
SA1HA) as a raw material — the crystallinity of the above [ bottom / of conditions 
with a spinning temperature of 260 degrees C ] — melt spinning of the PP was carried 
out and the non-extended yarn whose single-yarn fineness is 25d was obtained. At 
this time, MFRs after melt spinning were 24.2g / 10 minutes, in addition, the 
above-mentioned crystallinity — limitation [ in / in MFR of PP / the approach II of 
this invention ] — it is a value out of range. That is, the above-mentioned raw material 
is not satisfying the requirements specified by the approach II of this invention. 
(2) Except having made extension draw magnification into 1 1.0 times, the 
above-mentioned non-extended yarn was extended on the thing and these conditions 
in an example 4 (2), and PP fiber was obtained. 

[0054] Non-extended yarn was produced on the example 4 of example of comparison 

5 comparison (1), and these conditions, except having made draw magnification into 
6.0 times, the aforementioned non-extended yarn was extended on an example 4 (2) 
and these conditions, and PP fiber was obtained. 

[0055] Non-extended yarn was produced on the example 6 of example of comparison 

6 comparison (1), and these conditions, except having made draw magnification into 
4.0 times, the aforementioned non-extended yarn was extended on an example 4 (2) 
and these conditions, and PP fiber was obtained. 

[0056] the crystallinity whose example of comparison 7(1) melt spinning MFR is 14 — 
the non-extended yarn whose single-yarn fineness is 20d was melt-spinning-obtained 
by carrying out this crystalline PP in an example 1 (1) on these conditions, using only 
PP (Japan Polychem SA2D) as a raw material. At this time, MFRs after melt spinning 
were 16.1g / 10 minutes, in addition, the above-mentioned crystallinity — limitation 
[ in / in MFR of PP / the approach II of this invention ] — it is a value out of range. 
That is, the above-mentioned raw material is not satisfying the requirements specified 
by the approach II of this invention. 

(2) Except having made extension draw magnification into 8.0 times, the 
above-mentioned non-extended yarn was extended on the thing and these conditions 
in an example 4 (2), and PP fiber was obtained. 
[0057] Example 12 (manufacture of PP fiber by Approach I) 

First, the extension equipment of the same structure as the extension equipment 
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used in the example 1 except for the point that the die length of an extension tank 
part is 18m was prepared. Moreover, non-extended yarn was obtained on the same 
conditions as an example 1. And it hits extending this un-extending using above 
extension equipment and absolute pressure is 6.0kg/cm2 to an extension tank part. 
Except that it is filled up with pressurization saturated steam (temperature of 158 
degrees C) and was made for the taking over rate of extension yarn to become a part 
for 200m/, the aforementioned non-extended yarn was extended on the thing and 
these conditions in an example 1 (2), and PP fiber made into the purpose was obtained. 
In addition, the draw magnification at this time was 7.5 times. 
[0058] Example 13 (manufacture of PP fiber by Approach I) 
Absolute pressure is 6.9kg/cm2 as an extension medium. Using pressurization 
saturated steam (temperature of 163 degrees C), except that it was made for the 
taking over rate of extension yarn to become a part for 400m/, the aforementioned 
non-extended yarn was extended on the thing and these conditions in an example 12, 
and PP fiber made into the purpose was obtained. In addition, the draw magnification 
at this time was 7.0 times. 

[0059] About PP fiber obtained, respectively in the measurement examples 1, such as 
a physical-properties value, - the example 13 and the example 1 of a comparison - 
the example 7 of a comparison, the fineness, fiber reinforcement, ductility, weight 
average molecular weight, and tubercle reinforcement were measured. Moreover, 
while asking for the fracture scale factor as used in the field of [ fiber / which was 
obtained in the example 1 - the example 13, respectively / PP ] this invention, it 
asked for the thing equivalent to the fracture scale factor as used in the field of [ fiber 
/ which was obtained in the example 1 of a comparison - the example 7 of a 
comparison, respectively / PP ] this invention. These results are shown in Table 1 - 4 
with the manufacture conditions of each PP fiber. 

[0060] In addition, fineness, above-mentioned fiber reinforcement, and 
above-mentioned ductility are JIS, respectively. L Based on 1015, it measured as 
follows. 

(1) The weight denier was measured by the fineness brief method. 

(2) It measured by performing a **** rupture test about the single fiber the condition 
for fiber reinforcement, ductility grip spacing [ of 20mm ], and speed-of^testing/of 
20mm. Moreover, weight average molecular weight was calculated by the GPC method 
(gel-permeation-chromatography method). 

[0061] 
[Table 1] 
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[0063] 
[Table 3] 
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[0064] 
[Table 4] 
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[0065] As shown in Table 1 - 4, each PP fiber (each of these is one of the PP fiber of 
this invention.) of the example 1 manufactured by Approach I or Approach II of this 
invention - an example 13 has high tubercle reinforcement called 8.1 - 10.6 g/d. 
Moreover, each PP fiber of these examples 1 - an example 1 1 also has high fiber 
reinforcement called 10.6 - 14.3 g/d. 

[0066] and clear from the example 1 of a comparison - the example 2 of a comparison 

— as — two kinds of crystallinity — if it separates from the requirements specified by 
the approach I of this invention at least one of the raw material concerned, melt 
spinning conditions, and the extension conditions in using PP as a raw material, it will 
become difficult to obtain PP fiber of this invention, moreover, clear from the example 
3 of a comparison - the example 7 of a comparison — as — one kind of crystallinity 

— if it separates from the requirements specified by the approach II of this invention 
at least one of the raw material concerned, melt spinning conditions, and the 
extension conditions in using PP as a raw material, it will become difficult to obtain PP 
fiber of this invention. 
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[0067] 

[Effect of the Invention] As explained above, according to the approach of this 
invention, it also enables ** not to be based on a gel spinning method but to obtain PP 
fiber of this invention with high tubercle reinforcement by the melt spinning method. 
Therefore, according to this invention, it becomes possible to provide the bottom of 
low cost with PP fiber with high tubercle reinforcement. 
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r. 120-180 *cofiEf*iafiT-cwia©5f5iSf#** 20 
5 mtLhcc . ^c*j*>-^fiSBrfg^cD 7 0 «J&l±«cSif* b 
T . ftE^i^T-S^ 2 0 4 5 73<DMJI14d< 'J 7'P 
f u 6 <c •) . JSfflttlStf 8g/d JW_t-C& S '7 7" 
Pt'U>iKi»£f#&C££^m£t-&&CDT-&.£ (lit 
T, C<Djy&& rM 1 j £(,>^. ) . 
[0012] ^U, ±iecDgW£itj£-r&:$:#6B71cDP 
P*MB©fl&©«iS#ffitt. y;H7D-l/-1^0. 1 

-1 0©^ttrH>j7'nb-u>*M4,horffl(,^ c© 
h # 2 - 3 0 tc & & <fc 5 ec$ffcl$& b r *Mf** 30 

2 0-180 TcD5£{#aKT^f5iSCD*^f#;fc£ 5 fgJil 
±(c. &*>-7j>-^fcfr{g^cD7 0%«Jbfc5if#t>r. M 
¥%3ft*M#2 07T-4 5 TJOlSfttt* '7 7"P fU>* 

i^£?#£C££#gi£-r&4>CD-e&£ («T. CCD* 

r^rftnj £t>5. ) . 

[0013] 

mw<Dmm<DBm] &,t. ^m^mmmmco^ 40 

ri¥^c|jiBj-r^ 0 $-r. *#£HjcDPP^*tt6C3iirift 

BJfSo ^BJCDPPMfftt. HUiSLfc^^tCSSW 

2 0 77- 4 5 7i<Dt$ikn. P P J3>6 & 9 . 
g# 8 g / d W±CD & ©Tr* £ . 
[0 0 1 4] CCT\ *IEH7jcDP P^f^ff^tTC^-5, 
±ld©$3,fi1£ PP«. WJtyXtfmifi 2 0 73 - 4 5 7J 
(i) ]iS©PP.t**''Jv-*6 
t£ Z> i><DV db->Xi>& l> L. (2) 2SJW±CDPP*;^:^ 
'7^-|5l±©ig^9^e>&£&©. (3) PPta*\s-7 
•f > (09;U;£i^U>, :/?■>- lfSO ££;*ffi£3i± 50 



^BH^P 1 1 -2 69 7 1 7 
4 

l*lffl©ft«^f**>e>#&4>©. Jfctt, (4) Wi 
IB(3) ©Sfi^tt©2«fcUdig±©^^6&&4> 
CD. X$>r>Xh cfcti 0 

[0015]Hfc, PPmmKtJt^TlS:— JKtc*^ 

2, 5 i^y ^jU 2 , 5 -S? ( t - + 
-» -^+-9->^cDM^ft^. (PliiiXfr 

y >^ffiis, * f7 '7 >^rn> $ a) sg^gctis 

[0 0 16] Wc#oT, *%BJCDP PIiKoi,>r^ 
0 r MMW-^^-m^ 2 0 7? - 4 5 73 cDfSUtt PP*'6 
11^^1*5 2 073-4 573r*-5fy 
i&Dfefltt P P CD^A^ htz&Ct CDflfefC , Boa?CD*§^,t4 

p p vi±m o tcmimffl'pft+wmwft h l < w-e cd^^ 
m 3 4> <Di» h & & c t £ & igiirr ^ & 

CDiT&o 

[0017] *«W-e(r>5 PP8ttt©fS®3W8& 
«, J I S L 10 1 5cD*SEP^3 0Cj*O-CiiJ^L,/c 
^CD^WT-S., 

[0 0 18]*^©PP«1«. iSBb/Cct^CCfifi 
^^S*< 2 0 73 - 4 5 73CDiSa^tt P P *> 6 fc -S CD 
•C&^CD-C'. ft*CDyj^*S;CC J: o r»-5 C £ <JT-# 
^Cl> 0 */c. SKPPHim«^85^a^8 g/d«±cD 
4>cD-C&£CDT\ $£%:<Dmm.ffi&mc<i:-?Tbm&Ct 

3wr#ttt». b^b^c^e>. »^^>^Bj<D73a i * 

fcW7J>*IItCj:ti(.3:^*cD^f*77i*«£ *) 
W_hCD^aiiScDTtC^CC^?, C £ A^r- # S 0 

[ o o i 9 ] ccdj; 5 tc. *mw<DP pmmixf&&%i& 

^H<. xmW<£*SaScDT£C^atC^ac £ 

^r^S4iCD-c*>-2>cDr\ p-7\ ^-^h, i@m$>2>^ 

ft. %mpp®nmizmtii 1 g/dj^±£^-5i*c^$i 

i5W*nz>*>z-x'hmmx$>z>„ /jrfc. *^©pp« 
m<Dfm.u. ^(Dmmc&cxwLtio . 5 - 1 0 0 d<D 

[0 02 0 ] *mf}<Djj& I 8COt»TBiWr*. 

*&W<DJj& I «. ±3iC>/c*^BjcDP P^$6?rI*W 

^*SiiscDTK:^-r-s^x.r'Wffl^^r-*o. m 

I t«. HuaiLfcct^fC. MFR#0. 1-10 
•e*^^lcD«S^PP£. MFR^l 0 — 40 X&> & 



5 

m 1 ©fa 1114 P Ptctt-r£±f202©*Slltt P P©S» 
it*©fflfo« 5 0 %WT <t & & J: tc b XMS § JVC t » * 
ig^^r?§^*f*©M F R # 2 - 3 0 £ & 5 «fc 5 tCjg 
IttSifel/T. 

[0 02 1 JCCT, Ml J:cfS«fi-r*5W6nrt» 
*> rMF rj £«. j i s k 7 2 l otcg-^-ct* 
i$#32 . i6kgf, mismsi 230 *c©*ft(OTtc 

[0022] Sfc. ^irc>9 rujitfeppj £«. 
u C2) 2 «w±o p p # >; -7-ii±©fi^ 6 

&£4>©. (3) PP £ a^U? ^ > (MtHXx-?1<>, 

\m) £***^3ttT&*l«3H©ftft^* 
iPht£i> *fc». (4) HuteC3) ©ftm^f*©2^| 
&Lkia±©S£!|Jj*» 6 &&*>©. r*-5tt)J;i>. 

r. ttfflt--5M*4«±ia^i©|gst±pp*j<fca t ±iB» 
2©tssttPP©2-3©*"c*o-r<>j:i>3&j. cn6© 
isi&teP Ptwc. #swj©p p*wii{c-3t>-c©siw© 
m xm^tcmmm^ftttwsmmz&mitfc ox mm u 

[0 02 3 ] jMttfofe&©MF R (*@W*©M F R ) 
«. ^Mfi^SSfiEf 2>C £tc iot, :Sfi 

SSa©^T-«PI^J?:ffiffl-r.2»«i:ft(C^ 

m&t & c £ tc j: -j r 4> ww-r s c £ # r- # 

■5. 

[0 02 4] fetch, tct Z.femfiMk<DM FR^2- 
30fifeoti M*4£0Tffiffl*4S£«»#LhgB©S 
ff^jUfc^^^iS^tctt, I^it^«^tSPP 
litter 5 0 m/^±©^SiiS©Ttc^jg^-^ C £ Ifi 

©sa^^M^&T-r jii^ci «new tc & i > 
©r% ±ia©j§^^«a*^tej^a*5 2 07J-4 5 

7j<Dm^ P P 6 ft £*5E{**#f# ft £ J: 5 ic?ffc 

[0025] *^aj©^ i r-ti. ±a©»BEKr*cc J: 
o r 5feg(*** mcik . JraffTk r -> - >i $ ti tc& 
mmimw mt*t o x ©HE*i»*sAn h nt t^-ssi 
Wft^ffiffltr. 120-180 °c©iif#ia®Tr-Bgie 

©*8EW** 5 fg«±tc . fj:tofr-o®imi%m<D 7 0 %JW 

±tcs(*-r-5. 

[002 6] CC-C. ##Pjm^ riRBrfg^j £«, 

*^w©^ i s/t«fsa;-r€.*^©^ffiiitcS'5c^ 
•cppi^i»^Kjs-r€.i^©5if*^ {fc/a, &m%m 

[0 02 7 ] Jf& I tcfeWigfflifift (?2f*Wrt©SH 

fuaK^.w.ift-rs. ) #i 2<rc*a£r-«. 5{g«±© 



(4) ftfflW- 1 1-2 6 9 7 1 7 

6 

e{*f&*©T«c mmt -rz p pok* 5 0 m/^^±© 

£jltMlK©TtcS^T&C£#fflf8tc&£„ — 

1 5 5°C>&a3x.&£, @W£-T&12ft4£W-r£P 
P«Mt*» SCi #BSftc fc £ & . m > K a - 

i4#=&®ffl-r £ c £ tc <t x£.mmm*j: k> WAit-r -s 

Citcif). S£f*»K*W;t« 1 SO-Ci^OiBrStcL 
"Cfe. g^<fr^t4?rWT-5PP^ili^f#^C<t^nj 

ffiKtt*. ^*©ffi««f*a 1 3 O-Cttiii-r-SC i^W 

10 [0 028] Jfc, 5if*Wf{cfcl-f 43BEf*ftrt©Sfl[tt. 
Sf*fll©4!8 * ^ - iUL r I > ±l2©»nE7j< * o r 5i 
f*^frttc^A^/c*3if**^^L^C»J; 5 tc, -T^^ 

^ . sffltfrttc^n/c*?sf**^iif*$ *irji#«?f 
^?l#tfJ3tiSS -C©ratc Buia©*^*s^tc J: -oXffi 

[0 0 2 9 ] 3I{*^tt£LT*B#t[£#i2. 0-10. 2 

kg/cm 1 ©JBffi^*^m%ffl^ntf. ^igsnjiga 

*07K^M©SS^ 1 2 0 °C mttK2 . Oks/cm' 
©£^) - 1 8 0°C (|ft*HEEl 0. 2kg/cm I ©<t 

20 *) -c&sc £*><=>> ±ia©^f#ja^^*sj:i!>'?jaK^ 
^satc^c-rci^-cif^,, sfc. ifff««*sirH* 

KfrMMZm t ^ciltfe ±te©Jiff jgggfrfc J; j>* iS 
[003 0] ±fa©Mf*®^ff*J«fcD £ JJDJE7j<^^©ffl 

lag^^iiSfc-r^frTr'iuiB©*^^^^^ btfc. 

*©W*«W 5 fc«^»rf$*© 7 0 

(SgWi-T P P^Ji^ 5 0 m/^jy±<D 

^jSK©Ttc^jt-rSC£*ffl|lttc^-2,©r\ 
30 Tii*jgf*^©5if*fS*?:5fSJ^±tc, ^fcA^o^fS 
*©7 0%«±tC-r& o ^K?2f*fg*ttte»rfg*©8 0 
%«±£-T"5C £*5cfc >DSf t LlK 

[0031] ±jfcutcm%*X'n'jc6icj:t)mmf? 

SPPii. -rts:t>*>. fiS^^M*5 2 07J-4 5 
^T©tt j&tt PP*6^cO. ^g53£g^ 8 g / d ±r- * 
S^W© PP» 5 0 m/5>W±©^^jSJg©TtC 

[o o 3 2 3 ^rffii tcj;oT±iB©p pmrntmbtiz 

a*t*. TIB©J:'5tc«^^ti-5. 0 ^ffil-c 
40 ^ffl^ti^®f*«©«rt«. »3rWtc&^B#^jtct^i- 

i/Tffiffltu^fcft, #.^m-*-*tco^r^-^ 

sf*«rt©5i5ii»**j«fcwaEf#«g©* <jyr> cti»=> 
©*£#&mtc*j(,>Ttt r^j-u £i(t.f*r-5. ) tc*^ 
?W£tctt* tr*i0 . C©t^T-CfufB©i^i»^5if#3 

0 r 4>^im©?gS^ia?Stc 0 -r gf & c £ ^Wftfl 

$^^,©r-. mmmm&mmRmitzs; >o tc < t». 

50 [0033] C<Dtcif>, Hua;Lfc*Sf**^fi£*©5If* 



(5) 

7 

umc i -o T<52{frr-5>*££ j: o fe«fg^r-jif*-r * c £ 

-Tftto* 5 0 m/&&±©££ttK©TKgJ|K:ff 

[0 034] *tc. **W©*ffiii«:-3l»r8WW-rS. 10 
*»«®*ttntt. lWaSUfc*»M©PP«Mt*3jRW 

SBfcfcffint-tt. mfait/cjc^ic. mfrjWO. i 
o©igfflttpp*is»44orffli.»a. 
[0035] cct, apffiimo rgftteppj £ 

tt, HTiBOfc*:SfflB©P P«at*4t>t4±JlsL.fc3|^6W 
©*ffiii«c*jWS©t|§l»«:. (i) lWI©PP*t# 
'j7-*>e>&5fc©-C*-7tfcJ:l>L, (2) 29feLh© 
PP**#i;vH3J±©ai^J#>6ft-S&©. (3) PP 
ia*l/7^XWx.«i?l/>, ^r>-lf)ii 20 
2«-&3-tfTfca 1 «R©&K£fla&»i&as*>©. *fc 

8B©lifittPP©*-C*r>TfeJ:c>*J. SKJSBttPP 
JWil-cc. ##sbj§©p P!WiK:o(,>r©a!iw© t ti-cja6^fc 
iBJWtW>^F«BBW «: (ft D T ft ffl L t J: t » . 
[0 0 3 6 ] *m}<DX&Iltffi&L,tc*?m<Dj]m I 
£©fb*©£»ttffiffl**Iim#«&<5 9j£<c* 

JKHi L-CflEffi-rSttJIttP P3&*±5B©Bfl=*aiA:S U 

J^tCtt. iWi1-4fttt^TSPPli^5 0m/ 
^^©SkSaWDTJcRiS-r 5Ci WHKtCJtc 
[0 0 3 7] 

[XttM] fctT. *«M©HJS««:oi,»rttWr*. 
*Jfc«l <*j*itc«fc4PPtt»©«jS) 
( 1 ) ttlttfcfe 40 
MFRflH t?*5f l©Sg,t4PP (i^7>K# 
(#0 S!©B 10 1) £ v MF R#2 2f*5» 
2©fiIttPP (B*^'J^A (#) SOSA1HA) 

i^rffl^Lfc. -e-oT. ws»i©ia»ttpp«:»-rs 

«fiESP2©*SfittP P©ttStfc^#8 0/2 0T-*5I 
£&&SHSU *-;Ml#0. 3mm*. *-/H&#l 
6 0 •C**tt*y'Xn>*»jtfc#ltt**8HK«fc orK* 
*iSK3 3 0-C©*fl=©TtcWfB©S^»*jSil«i*L/ 

t. #*sis*s2o d ©5i5gwi**»/c. c©<t*. m 
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[0038] ( 2 ) 3£f* 

ffift©piAHis£ awas (it 4 mm) icmmwvis >j n 

■J 3 - > =f A;S y + >^ieg-r 6 C £ K J: o -CSfgfJf* 
1 ©JmffiTktlgB, 5£f*ffgfl 12. 5 m ) & J: 

zfm2<DmEE*i&m< / c&mv, 3e>tc. *i©jnEE*« 

© WWJ{C*3gffi*^fflffl© P - ^ $ fcljt 2 ©ttljl * 

»©w««:iwig o ^©p - v zzti^timm? h 
SEWJsatcfc^Ttt. sib i ©ann*^ 

^e.^2©»pEE*firt^igSb. ^ipsnr^i^uen 

So 

[0039] ±ie ( i ) rf#ft:*gf#4c©e<#iaB* 

e/cm' ©JJUJEggftJ*^ (SKI 4 0'C) 

l . mmmmsvofiimj: <o t>r*KKi»ji*©wE* 
** i ©flDE*«ai$:te j:e>'» 2 ©flnii*«gi5ic^n^n 

(sTflinE©5&ftftfe&gttl/T. BW.fr.BP PUBIS* 
fSfc. ^c*>. C©£^©}lfffg^«8. 0fgr*o/c„ 
[0 040] HJ6M2 (^S I «C J:* P P»tt©Mi&) 

(i) <bim^#-c*iif#*«r^o. uwigm 
%7. omtorcvmimmMi (2) ic*sws©£ioi 

[0 04 1 ] JtlSfM 1 

mmmi (i) £ia]^T**jg{#^*^siL. #«a- 
gfflsa i 4 o °c. mwmm i o m/^©^^©Tics« 

ta©**£{**£3. 5{gtC5£f#Lr, PP«ti*Wfc. 
[0 042] HSSW3 I K±4P Pil«l©tSJS) 

«S*iSfi* 340'Ci LfcWf!**5SPiJ 1 ( 1 > ilsl^ 
ftT-^tt**1f ->t#^ig*5 2 0 d©*iSf*** 

t#. Mf*is^9. ofg£ otcwmmmn (2) k 

fcW^©£|Bj^-CHMlE©*JIf***|S(*Lr. @ffj£ 
tl>PPi*?:f#fc„ /.tfe. ?glS^*^©MFR 
(ttCMFR) «12. 5g/10K'ft^c. 
[0 04 3]HSSW4 (*ffiI{Cj:4PP««l©«JS) 

( 1 ) iggfi*fcfe 
JH 1 ©^attP P{c*t-r-6^2©*S^i4P P©mMJ;b$ 
^90/1 0£Lrc*l6©S^*W«Lfc«fl«gS 
«W1 ( 1 ) «C4»W*©£R*fl:-C»lHSI«**ff o-C. 
m&im.&2 0 d©*5if**?rf#/c c C©£^. 
*fS©MFR«4. 7 g/1 0^T'*->/c. 

( 2 ) fiffl 

tt*f 4 . 2kg/cm i ©flDEfiSfflTk^m (SflC 1 
4 5 C C) £jg{#&f*£L-C£fBU g»«S** 
6. OfS£t / /cJ^WHSS0«l (2) Kfc^^©£|5l^ 
«=-C±ffi©5Rg«i**S«iL-C. BWi^SPP^ilS^ 



•I • 
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[0044] mrnis usm i tc p pmmvmm) 

m 1 <D*S^it±P Pic*t-r&lfl2 ©fellttP P©Mib^ 
£70/30<tLTCft^ ©St=rf23£tS3$2 L fcfcW BH 
( 1 ) «C*»WS©iH*ff-C»H!l«f*%lTor# 
2 0 d ©*J£f#*£t# . C ©*5§#*£HJ&0!I 

1 (2) {CfcWSOiGI&frrSfifil/T. @Wi-r-s>p 
P««*f#/c,, ftfc. Mi^OMFR (*5if*7f;© 
MFR)t*2 3. 8g/10Kftofc, 

[0 04 5]^W6 (#£ HC J: SPPmSCDWig) 
1 ©feUttP Pic*hr&ffr2 ©ISfitt P P©«Stb3§ 
£ 5 0 / 5 0 b L T C ft 6 ©ffi^ft&lHg 0 fcfcHf- 

HOT 1 ( i ) {c*fW4©iH*fl:-c«ia«»**«or* 

*l»Ktf«2 0 d©*g{#**». Sif#fS*£ 11. Ofg 

tuidunummm* (2) Kfcwaciiai&fr'ritME 

4o\ i§i!Sfe*f£©M F R <*S#ife©M F R ) B2 8. 
5 sr/1 0^r-*ofc. 
[0 046] tt«W2 

ai 1 ©fe.ii.ttp p&c*f-r&sg2 ©fenttp p©MJt* 

WlSSO^iS 1 CCtetf SRjettHil-Offi-CA* 2 0/ 
8 0 ily-rcft^OJE^BJ^WHL.. ffcfc&l££ 

2 5 0°C£ UfcW^«HS6«»l 1(1) ICteV&CDtmZk 

ff. C©*3£{*7k£S|]5&0!l4 (2 ) K*j^S©ip]^ 
TSWor. PP«i*»fc. ?§iSfe^©MF 
R (*5If**©MFR) (J9. 5g/l O^-C&ofc,, 

[0 04 7 ] mS&Wl <*ffiItcJ:*PPai6©*!iS) 
^SSWl ( 1 ) Tfflt>fcSn©|gS14PP«:ft*.TMF 
R#!0. 3 5T-^^fegt±PP (f^>Fs|«y*- 

«*) «J©Z S 6 3 3 ) Srffll^J^fBSlii^) 1(1) 

{c*JWS©i|5]^-e^giSfe* ; &^fo-c^S]$*s2 o 

d©*Si{tfck£f#. 5i($fg^5. 0 fg£ LtcWtitm 
mm* (2) (cfcw^©ilaI^r-MIB©*jif#**M 
(*L/T. rfiW£-r4PPillttt*f9fc. ftfc. £llftffi*fg 
©MFR (*iIf#*©MFR) «2. 8g/10^fab 

Oifco 

[0 048] mmm 8 (7?a i « j; & p p £«©«£) 

( 1 ) t'fflOfcS 1 C5fif B l4PPK^tMF 
RAS0. 6 5T-3>£ifS B E I,14PP (B*^>J^rA <#) $g 
©E A 9 ) ?:fflC^cli(nBSfeSfeWI 1(1) KfctfSOi 
iHl^ttrrgl&fe&^f -)T#*1SAS2 0 d ©*&{** 

5rf#. mmsm*8. omtott&wamibm* (2) 

{c*s^^©i|g^-cmiia©*M(**?:5if*U-C. gift 
iT5PPOt*»fc. &*s. «M©MFR (* 
affl*©M F R ) »5 . 8g/10 »r* o fc„ 

to 04 9 ] mmw9 cnm i tcj:^ppiK*a©^i») 

^$6031 ( 1 ) T-m>fc»2©fglS1$PPK:tt;LTMF 
R# i 4T-&£!Slit±PP (B#*">;^A («) ^©S 
A 2 D) &J8l>fc£lj1-a£j60tf 1(1) <C*»t*&©£n 
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*fft?aSltt»*S:tf oT^*ttK*«2 0 d©*8E««fe* 
f£. eftfiS** 8 . O{&£L/cJiW«3lJfe0!l4 (2) (t 
*JW^©i|SJ^T'BtriB©*^f**=lr?IfflLr, gffji 
P P$*g£»fc. £RMft&&©M F R (*5S 

f**©MFR) «7. 6g/l Ofl-T&o/c 
[0 0 5 0 ] ^AHMl 0 (^ffi I (Ccfc-2,PPig^©«{ 
&) 

Uttffli ( l) Tfflt>fc»2©iBftttPP«:KA , rMF 
RW2 5t'*^lPP <y5>F#yv- (t*) Si 
10 ©Z S 1 3 3 7 ) *ffll»fcfcW3£86W 1(1) tcfcHf 

z<Dtm&ftX'mm&&7~yxm#tWtg.&2 o d©* 

(2) Kfc^^©i|5]^T-wfl2©*^f**^5S#0 

r. awi-r€>pp»t^f#fc„ i§sfci*/M&©M 

FR (*Sf**©MFR) 5*9. 5g/l O^T'&o 

[0051] *sg0d i i (^ttn«c j; £ p pmmom 
i») 

( 1 ) 

20 Sf. MFRA50. 6 5-C&6fiSllttPP (aW 1 )^ 
A (ft) |j©EA6) *mM.Ltc. ±fc. #^-fitiSgjffl 
iOrJS^b^ (2, 5-S?^*JU-2. 5-S?(t- 

f&OWBtitQKDm&M lOOOppmi^cdJ:^ tC^K 

MKfb^^±ie©fe B ^tt p p icw-M? zzticz-oxu 

■swizmMi,, m&uBLz 3 o o -ci otc&.mtmmm 
id) tc*jw*©ii^fFrwia©iB^«r«»K* 

L-T. *A«a[*«2 0 d©5feffi(#**»/c. C©4#'. 
jSHtt^llOM F R « 1 6 . 6g/10K'*-)fc„ 
30 ( 2 ) gffl 

52f*fg*^ 6 . 5 i L fcJliW-ti^Hi W 1 ( 2 ) icis » 

s©iim^#-r±ta©*iSf**^igf*LT. swit^ 

PP«jt*f#/c 
[0 0 5 2 ] tklxW 3 

( 1 ) mmm 

MFRA50. 3 5-CA-SfeBlttPP (^>K«K')v- 
(tt) §3©ZS6 3 3) O^MiLtlP. C©fe 
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